Dynamic changes in rumen fermentation and bacterial community following rumen fluid transplantation in a sheep model of rumen acidosis: implications for rumen health in ruminants.
Over the years, rumen fluid transplantation (RT) has been successfully applied to treat acute rumen acidosis in ruminants, but how it functions in the ruminal microbial homeostasis and host function remains largely unknown. Here, we investigated the dynamic changes of rumen fermentation and bacterial communities following RT and its beneficial effects on rumen epithelial morphology and function in a sheep model of rumen acidosis. The results showed that RT resulted in dynamic changes in rumen fermentation and increased the concentrations of total volatile fatty acid, acetate, propionate, and butyrate, but it decreased the levels of lactate and LPS in the rumen. Illumina MiSeq Sequencing data showed that RT facilitated rapid rebuilt of ruminal bacterial homeostasis (8 d in control vs. 2 d in RT) from a markedly dysbiotic acidosis state to a healthy level (similar with those of donors). At the genus level, RT increased the relative abundance of unclassified Bacteroidales, unclassified Prevotellaceae, unclassified Ruminococcaceae, and Acetitomaculum. Additionally, RT also accelerated recovery of the predicted metagenomic function of ruminal bacteria. Rumen papillae morphology results showed that RT alleviated the damage of rumen epithelia induced by acute rumen acidosis and increased the length of rumen papillae. Furthermore, real-time PCR results showed that RT modulated mRNA expression of genes related to cytokines and tight junctions in the rumen epithelia. In summary, these results reveal that RT accelerates recovery of rumen fermentation and bacterial homeostasis and modulates rumen epithelial morphology and function for sheep suffering from rumen acidosis.-Liu, J., Li, H., Zhu, W., Mao, S. Dynamic changes in rumen fermentation and bacterial community following rumen fluid transplantation in a sheep model of rumen acidosis: implications for rumen health in ruminants.